the same skills in the actual clinical settings. they must possess knowledge of specific skills and know how to apply this knowledge into practice through proper performance of clinical skills. educators are obliged to give students feedback on their knowledge, point to deficiencies in knowledge and give suggestions on how to improve the performance of clinical skills. educators supervise the performance of each student and their progress in the acquisition of knowledge, skills and attitudes. for a more objective approach to the assessment of knowledge, skills and abilities of students for professional activity, educators often use the objective structured clinical examination (osce).
the objective structured clinical examination (osce) is defined as an "approach in the assessment of clinical expertise in which competencies are estimated in a well-planned and structured manner, with special attention paid to objectivity" (3, 5) . the osce was first mentioned in 1975, when the authors Harden et al. published a paper in the british Medical Journal about the assessment of clinical competence using the objective structured clinical examination. the aim of the study was to assess the basic clinical skills of medical students through the objective structured clinical examination. the first osce examination was conducted at a hospital ward. the test was designed in such a way that the students had several stations where they had to perform a particular task. At each station, they received written instructions on how the task should be performed (for example: do part of the physical examination, interpret laboratory results, etc.). students had exactly five minutes to perform a particular task. After the given time, the students had to go to the next station where they answered questions related to the previous workstation. the whole process was accompanied by examiners who were evaluating the students' performance using checklists. students accessed between 16 and 20 workstations (5).
Performance of an osce
osce is used as a method for assessing knowledge and skills in performing clinical skills required for nursing practice. it is performed in a safe environment where certain skills can be applied to multifunctional manikins or other students through simulation or role playing. According to Milutinovic (2013) , the use of osce in nursing education has increased in the past 10 years (6). education worldwide and students' and educators' perception of the osce examination.
conclusion. the application of osce has multiple benefits for nursing students. it can easily assess the knowledge and performance of clinical skills important for nursing practice. it serves to better prepare students for their professional activity. introduction nurses are the largest group of health care professionals. during their education, undergraduate nursing students should acquire skills necessary for future professional activity (1) . the european Qualifications framework describes skills as cognitive (involving the use of logical, intuitive and creative thinking) or practical (involving manual dexterity and the use of methods, materials, tools and instruments) (2).
Assessment of clinical competence is an essential requirement of health professional education (3). According to Miller (1990) , the assessment of the performance of clinical skills should be designed in such a way that students are tested in terms that are related to their future professional function. the template for the development of clinical skills is described in a way that outlines the four levels that must be taken into account: the student knows, knows how, shows how, and does. the first and the second level include multiple-choice questions, essays, and an oral exam; the third level includes simulation and the osce exam; the fourth level involves the assessment of the actual real-world environments (3, 4) . during education, nursing students learn how to perform clinical skills necessary for their future professional activity by using simulation-based learning in nursing skills demonstration rooms. Here, students encounter different equipment and materials that are required in the clinical setting. simulation-based education can be performed on multi-functional manikins (human body or parts of the body where students can perform measurement of vital signs, urinary catheterization, injection administration, etc.). students gain confidence in performing clinical skills in a simulated environment before performing for formative assessment (assessment can track the performance of certain skills during the teaching process) or summative assessment (assessment can evaluate the performance of certain skills after the completion of the teaching process) (9) .
advantages of the osce assessment
Advantages of the osce assessment: this method allows for an interesting teaching process, and it also encourages students to become active participants in the learning process. it encourages the development of critical thinking and logical reasoning which results in having a competent and efficient nurse. the test is carried out in a controlled environment without compromising patient safety. students are evaluated in a pre-defined manner to avoid the subjectivity of educators. students learn about the tools which are used to perform a certain skill and they can develop confidence in clinical skills without compromising patient safety. According to Alinier (2003) , the greatest advantage of using osces are the stations. the stations can be organized in the form of mini scenarios, simulations, case studies, multiple choice questionnaires, short theoretical questions, or even rest stations to help the students relax from time to time (7) . disadvantages of the osce assessment disadvantages of the osce assessment are the following: it is financially demanding, it is necessary to invest more time in the preparation and organization of the exam, it creates a competitive atmosphere and some students find it stressful.
the importance of using osces as an assessment method in nursing education has been described by numerous authors:
• our experience suggests that the osce may be a powerful tool in the evaluation of clinical competence in nursing and that it may also be an effective facilitator for learning to perform clinical skills in nursing (10).
• osces can be used most effectively in nurse undergraduate curricula to assess safe practice in terms of performance of psychomotor skills, as well as the declarative and schematic knowledge associated with their application. osces should be integrated within a curriculum in conjunction with other relevant student evaluation methods (3).
As previously stated, osce stands for:
objectivity -educators use a predefined checklist for the evaluation of students. the checklist is written in a standardised way. it should be valid, i.e. measure knowledge of the student. Measurement should be objective (not dependent on the examiner), reliable (that is, more measurements result in the same or similar data), sensitive (allows for differentiation in the results of the variables to be measured). structured -all students have the same tasks that must be solved in the same time frame. clinical -tasks that are put before students are identical to actual clinical situations. examination -assessment of skills using a formal test of knowledge or skills.
According to Alinier (2003) , the osce is composed of 15-20 short exercises or stations where students rotate individually. the number of candidates taking part in the session is determined by the number of stations. the assessment period usually lasts between 3 and 10 minutes and can be alternated with short rotation intervals so that students have time to move to the following exercise (7). Adequate preparation of students is required before conducting osce. preparation involves identification of students, explaining of the purpose of the examination and osce rules, bringing students to the initial place of testing, and the introduction to the workstations, equipment and materials. After that, the student gets clear instructions about the task that needs to be done. during osce, educators evaluate students' approach to the patient, their communication skills, the interaction between the student and the simulated patient. students are expected to introduce themselves to the patient, thoroughly explain the process to the patient, obtain consent for the procedure, implement specified procedures, take care of the patient, accessories and document the entire process. each student performs the same tasks in the same time frame. the examiner evaluates the students according to pre-set criteria thereby making the examination structured and objective (8) . educators monitor the performance of certain skills and provide feedback to students about their success in performing those skills, but also show students their mistakes and the cause of those mistakes. students become aware of their strengths and weaknesses in performing clinical skills and get feedback on how to correct them. this guides students towards active learning, critical thinking and contributes to the development of safe practice. the osce assessment can be used
• the objective structured clinical examination (osce) is an established tool in the repertoire of clinical assessment methods in nurse education. the use of osces facilitates the assessment of psychomotor skills as well as knowledge and attitudes. identified benefits of the osce assessment include development of students' confidence in their clinical skills and preparation for clinical practice (15).
• A well-designed and implemented osce can provide students with opportunities to demonstrate interpersonal and interview skills, problem-solving abilities, teaching, assessment skills, and application of basic clinical knowledge (16, 17) .
the purpose of this paper is to present scientific evidence regarding the benefits of osce in nursing education. the aim of this paper is to analyse the findings about the use of osce in nursing education worldwide, and students' and educator' perception of the osce examination.
• An osce is a necessary assessment tool that should be continuously applied in nursing education, regardless of the mode of the education program, the student's years of experience or his/her clinical placement (11).
• objective structure clinical examination (osce) is a more sophisticated examination method to assess competencies such as problem-solving abilities, critical thinking and communication skills, and has gained acceptance as a benchmark for clinical skills assessment (8).
• the osce is an assessment tool that can provide high-impact training to students. from its creation to the present, the objective structured clinical examination (osce) has been regarded as an effective assessment tool (12).
• the oscAs were seen as a good assessment tool, which gave students the opportunity to receive feedback on their performance in relation to clinical skills (13).
• the objective structured clinical exam is designed to assess the knowledge, skills and abilities in a clinical setting. it represents an effective strategy for measuring the success of implementation of clinical skills in a safe and controlled environment (14) . full-text studies included in the end n=8 figure 1. Flow chart of the search process of the systematic review of articles regarding "use of the objective Structured clinical examination in undergraduate nursing education" of the eight studies included in the review, one study was from spain (12), one from italy (18) , one from the UsA (16), two were from the United Kingdom (17, 19) , one from egypt (20) and two from ireland (15, 21) .
All the studies provide descriptions related to the use of osce in nursing education, and details about the organisation of the osce exam. some of the studies provide a description of educators' (12) or students' perception of the osce exam (15) .
Authors solà, pulpón, Morin, sancho, clèries and fabrellas (2017) conducted a study to identify nursing school faculty perceptions regarding the implementation of osce as an assessment tool. they concluded that osce should be administered towards the end of the degree program as a part of a multimethod evaluation strategy for student assessment. Authors stated that osce with adequate feedback can provide high-impact training to students (12).
Authors bagnasco, tolotti, pagnucci, torre, timmins, Aleo and sasso (2016) used osce as a method to assess communication skills using two examiners who conducted their assessment separately. they stated that osce proved as a useful method to assess communicative skills (18) . in most cases, the osce has been conducted traditionally, using paper-based methodology. Authors Meskell, burke, Kropmans, byrne, setyonugroho and Kennedy (2015) pointed out the benefits of using an electronic osce management system which saved time, thus preventing documentation errors and providing student feedback about their performance (15) .
Authors traynor and galanouli (2015) described the Angoff standard-setting procedures that were used to calibrate osce at the United Kingdom University. According to authors, it was the first osce in the UK to incorporate a scientific standard-setting procedure (17) . rush, ooms, Marks-Maran and firth (2014) tried to identify students' experiences with oscA with immediate feedback to students. they concluded that oscA enhances learning and increases students' confidence (19).
selim, ramadan, el-gueneidy and gaafer (2014) tested the first application of osce in undergraduate psychiatric nursing education in egypt. Authors stated that the psychiatric nursing osce proved to be a reliable and valid method in assessing psychiatric nursing clinical competencies (20) .
Methods
the study is a systematic review of articles published in Medline, regarding the use of osce in nursing education worldwide, and students' and educators' perception of the osce examination.
inclusion and exclusion criteria
We included the original articles relating to countries worldwide which describe the use of osce in nursing education and students' and educators' perception of the osce examination. the inclusion criteria were also the articles written in the english language and original articles relating to specific countries worldwide with the year of publication between 2005 and 2017. We excluded the studies with the year of publication prior to 2005. search strategy literature search was carried out between January and March 2017 using the Medline database. the search included the following terms: clinical competency assessment, objective structured clinical examination, nursing education, using boolean operators "And". search results included 68 studies. the first step was the analysis of the list of the titles of articles which could be potentially included, based on the keywords that were entered into the database. the second step was to analyse the articles that correspond to the title. the third step was the analysis of the abstracts that matched the title and the year of publication between the 2005 and 2017. in total, 8 full-text studies were included in this systematic review. the results of this review are displayed in tabular form. results the search strategy identified 68 studies. A total of 8 studies with details about the use of osce in undergraduate nursing were included in this review. (10) and a laboratory investigation results station (11) . the first rest station followed station 4, while the second rest station followed station 7. regarding the simulated patients, the scenarios were created based on real clinical cases and written in detail, including the patient's background, chief complaint, facial expression, posture and responses to student's interactions. the post stations were written assignments and/or questions regarding the simulated patient's station. post stations 2 and 3 included writing the patient's record, nursing notes and the nursing care plan based on the interview and assessment of the patient in station 1. post stations 6 and 7 included writing nursing interventions before receiving electroconvulsive therapy and choosing appropriate activity therapy based on assessment of the patient in station 5. post station 9 dealt with writing nursing management of hallucinations based on the interview of the simulated patient in station 8. Model answers of the previously mentioned stations were structured and reviewed for marking these stations.
minutes
Authors stated that the psychiatric nursing osce proved to be a reliable and valid method for assessing psychiatric nursing clinical competencies. in general, the students perceived osce as a positive experience, but also a stressful one.
McWilliam pl, botwinski c. McWilliam and botwinski (2010) conducted an osce formative evaluation of students' clinical competencies. Authors investigated the development of case scenarios and updates, the role and training of the standardised patient, and students' perceptions of the nursing osce experience. students perceived benefits of participation in osce during their nursing education (16) .
byrne and smyth (2008) in their study wanted to analyse nurse educators' experiences and perspectives of assessing students' clinical competence using osce and to address the challenges of executing the examination. Authors stated that the use of osce throughout the undergraduate nursing programme was recommended (21) . discussion in order to improve nursing education, different teaching methods are adopted to help students gain knowledge, skills and attitudes relevant for nursing practice more easily. the use of simulation-based learning helps students develop a sense of safety when performing certain tasks. the assessment of clinical skills is very important in nursing education. therefore, osce is seen as a good assessment tool and an objective, valid strategy for assessing nursing students' clinical competences in a safe and controlled environment. the purpose of this paper is to present scientific evidence regarding the use of osce in undergraduate nursing education. osce can be designed as different simulated clinical scenarios or it can be implemented through role-playing using standardised patients or manikins. it is used for better implementation of theoretical knowledge in practice. the results of this study indicate that osce can be used for summative or formative evaluation of competences. According to solà, pulpón, Morin, sancho, clèries and fabrellas (2017), osce should have a summative conclusion it is necessary to ensure the quality of nursing education as a basis for providing better quality care for patients and safe practice. this can be achieved by using osce as part of undergraduate nursing education. this study wishes to emphasize the importance of applying osce in the education of nurses. the application of osce has multiple benefits for nursing students. some of the advantages of such an assessment are that osce is used to easily assess the knowledge, skills and attitudes of nursing students in a simulated clinical environment similar to a real clinical setting without compromising patient safety. the aim of this is to help nursing students to be better prepared for their future role. the use of osce is described in undergraduate nursing education worldwide. the application of osce differs in different countries.
and formative purpose -enhancing the feedback received by students about their performance -and should carry weight regarding students' academic records to ensure their involvement (12). According to many authors (3, 8, (10) (11) (12) (13) (14) (15) (16) (17) , osce contributes to quality education for undergraduate nursing students. there are many advantages for both teachers and students. the competencies can be assessed with objective criteria (13) , it is a useful method to assess students' communication skills (19), it enhances learning and increases students' confidence (19), and ensures safe practice (20) . it offers the potential for valid and reliable assessments (17, 20) .
the use of osce throughout the undergraduate nursing programme is recommended (21) . student preparation plays an important role when preparing osce (17) . students have reported that they perceived osce as a positive experience (15) , and, but also a stressful one (15, 20) . if students perceive osce as very stressful, it can affect their effectiveness in the execution. students verbalize a greater level of confidence in performing skills after they pass the osce exam (16) . one of the benefits of osce is that educators can provide students with feedback on their performance (15) . Authors rush, ooms, Marks-Maran and firth (2014) stated that at the st. george's University of london, United Kingdom, osces were universally disliked by students, for reasons that included absence of immediate feedback. the feedback was provided to the students after several weeks, because it was policy for results to be ratified by the examinations board before giving the final marks/ grades to students. After a while, the University rebranded osce as an objective structured clinical assessment (oscA) with immediate feedback provided to students. Authors stated that oscA with immediate feedback was perceived positively by students, was valued with regard to a number of factors, had a positive impact on student learning and confidence and was regarded as a form of assessment which the University should continue to use (19). this contributes to the satisfaction of students and raises the quality of education. certain studies emphasize that the preparation and organization of the osce exam is demanding. considerable challenges are required to ensure the validity and reliability of the process (14) . educators must assure reliability and validity of the osce exam. for that reason, some authors indicate the importance of using two examiners per station to achieve objectivity in the osce exam (14, 18) . this way of testing can result in exhaustion of examin-
